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An Accompt of fitch of the more notable Cclcflial Appearances of 
the Tear 1670, as will be confpicuous in the Englilh Horizon ; 
and among them , an Eclipfe of the Sun, in part vifible here in 
England, though pretermitted, as fuch , by others 5 as alfo of 
divers Stellar Eclipfes , to be catifed by the Moon , coveringfe* 
'vtral Fix'd Stars. Some obfervations concerning the Barome¬ 
ter and Thermometer , made by Dr. Beale in Somerfet 5 and 0- 
thers of the like nature , made by Dr, John Wallis /» Oxford-. 
An Accompt of a fmall Tratf , entituled , THOM M 
HOBBES Quadratura Circuli, Cubatio Sphtera* , Duplica¬ 
te Cubi ? (Src#»^s> Edit a f) DenuoRefutata, A. JOH. WAL¬ 
LIS, S. T. d. &c. 


An Accompt 

of fuch of the more notable Celejlial Phenomena of the Tear 
1^70, as will be ccnfpicuom in the E ngh(h Horizon 5 writ¬ 
ten by the Learned and induflrious Mr. John Flamftead 
Novemb, 4 1669. and by him ad drifted and recommended 
for encouragement, to the Right Honorable , the Lord Vif- 
count Brouncker, as Preftdent of the Royal Society. 

My Lord, 

A Mong thofemany liluftrious, Noble, and Generous Per- 
f\ Conswho have the honour to be in the Lift of the r. 
Society , I find numbered fome Aftronomers, whom our Age ac¬ 
counts its Glory, and our Arts their Support: which induces me 
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to believe that among all thofe Ingenuous Aits and Sciences , 
which have put themielves under their Patronage, and look for 
an improvement from their lndufhy, the Cdcjlid are not to 
be accounted the hit. Their Excellent Hiftory lhews, that 
they have not neglected the Heavens. And their endeavours for 
the Improvement of Oftick Glares , and Encouragement of 
fuch as labour therein, do more than obfeurely indicate thofe 
highrefpedb they have for the Sublimeft of Human Scien¬ 
ces, Afronomt. 

The econiiderations invited metoaddrefs myfelf, viththefe 
my following labours, to your Honor, who hold fo high a 
place in thatilluftrious body, and are known to excel in the 
knowledge as well, as the Love of that Science, Iftandinga- 
ged in. You know, My lord , How much itconduceth to the 
Advancement of Autonomy, and the Corredfion of our Canons , 
to have the Ce'eftial Appearances accu ately obferved, and 
how much it concerns the Obferver to have notice of what 
Phenomena the Heavens exhibit convenient for h:s Obfervati- 
on. I haveendeavouied in the following pages to acc mmo- 
date him with the Calculations of fuch of the more notable 
Th&nomena of the Year 1670,, as will be confpicuous in the 
Englilh Horizon, if the Hecvens be clear 5 and /hall, God 
willing, peiforme the like for future Years, ifl may be but en¬ 
couraged by the acceptance of thefe 

I was excited to this task by perufing the Mer curias in Sole 
•vifus of the Excellent Hevdias , who hath oblieged Agrono¬ 
my by his accurate Obferrations of the Moons tranfits by and 
over Saturn? , and heroccultations of Spies. VirginU , and the 
Clara in front e Scorpii. Ifaw nothing to hinder Us from per¬ 
forming as much, (ince we cannot want inftruments, at leaft, 
as good as His , if we had but the like induftry , and notice 
alfo of the tire, when the Appearances w’ould prefent them- 
felves. Though I was not furniflr’ t with very fit Inftruments, 
yet hoping, that I might do fomewhac worth my labour, I 
revolv’d Mr. Wings Bph enter ides for this year, to find, what 
Stars the Moon might cover, and how often, in her Revolu¬ 
tion. Thofe Occultations, which I colle&ed might be con¬ 
fpicuous , Ire-calculated from the exa&eft Tables, I know in 
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being, the Caroline , of Mr. Street, and thefe I (hall here prc- 
fent you with at large. Thefe Supputations, when I firft fra¬ 
med them, I fitted to the Meridian of my habitation, inten¬ 
ding them only for my own private ufe 5 but upon fecond confi¬ 
dent ion , finding, how much the Observations, if rightly and 
accurately performed, might conduce to the better hating the 
Dimenfions of the Moons Orbite, and folving the Irregulari¬ 
ties of feveral Tb&nomena , Irefolv’d to communicate them to 
the Ingenious, and to defire their utmoft care in obfervlng thefe 
Appearances, which I had not un-accurately calculated. And 
I now humbly proftrate them to their perufal, defiling, that, 
if they feem worthy, you will be pleafed to impart them in fuch 
1 way, as you (hall think fit, to fuch intelligent and induftri- 
ous perfons either of the R. Society , or others, as will be ac¬ 
curate in their Obfervations, and willing to communicate what 
they (hall have obferved, 

I hope , My Lord, you will not account me faulty 
for having adapted the Calculations to the Meridian 
of a place no more famous than Derby . You had 
the occafion before; to which I may add , that the 
Meridian pa fling over Derby is nearer the middle of 
England y than that of London j and that its Latitude 
bi-lefts it nearer , than any yet flared : So that this 
Town , which is feated. in Vmbilico quafiKegni y muft 
needs be the 1110ft convenient place, that can be 
chofen , where-on to fix our Calculations. For, the 
diftance of any place within this kingdom from it,will 
not much vary the manner of their Appearance in any 
of the Phenomena , except the Eelipie of the Sun : 
for, in the Occultations, the Stars will appeare to 
pafs nearly under the fame Angles and Spots of the 
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Moon nor will the times of the Pbafes , or the 
Morse fnb Luna differ much in any place of the King¬ 
dom } nor at all, if a due consideration be had of 
the Differences of Meridians' , and the Laws of ParaL 
taxes. 

I come now to the Phenomena themfelves. Mr. 
Wings Ephenierides and others tell us, that we (hall 
have but one Eclipfe , and that of the Moon , con- 
fpicuous this Year. But ,, pace hnjus Affronomi , I 
dare affirm , that a part of an Eclipfe of the Sun 
will, if the weather permit, be vifible to us alfo : 
Which I have therefore calculated from the Caroline 
Tables to the Meridian of Derby , whole Longitude 
from London , I have us’d in this Eclipfe, is 6 min. to 
the Weft, and Latitude ^2 deg. 57 min. 

By which Tables on Saturday April <ptb. at the 
time of Sun-fetj fuppofed at 7 bo. g minutes P. M. 
I find , 
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By this C denim it appears, that the Sun is fo far from not being edipfed>, 
that he is obfcured near 3 digits in the fetring. 

Now to find, when the Eclipfe begins, I re-calaifate the places o£ the ’ 
Sun and Moon to 6 h* 46 m P. M* and inveftigate 
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Therefore the time of the beginning, 6 h. 49 min. P. m. 
The firft contact will appear 122 d. 55 m. from the Suns Ze¬ 
nith. And I am perfwaded , that this Calculus doth exhibite 
this Phenomenon nearly, as it will appear unto us: And 1 que- 
ftion not, but that in and near our Meridian it will be obferva- 
ble, if the Air hinder not. It is an Appearance that will rich¬ 
ly merit the accurate!! of our Obfcrvations. For the Moons 
mean Anomaly being about 7 Sign, 11 deg. we may the better 
judge by the Obfervation, Whether the equations of her Or- 
bite be Ofciliatory , or not. Nor need we fcruple about the 
Mquationoi Natural days: /’have fully demonftrated the Ji- 
quations, fo that /am perfwaded., no one hererafter will contro¬ 
vert them*, and /(hall erelong, if God will, commit them to 
your and the publick cenfure. 

/fuppofe the beginning of this Eclipfe may, if the Air befe- 
rene, appear at London ; but its Meridian being removed to 
the Eaft from ours, .$ or 6 minutes , and its Latitude being 
lefs, fo that the Altitudeof the po deg. and conftquently the 
Parallax of Longitude will be greater, and of Latitude, lefs: 
It follows,that the Eclipfe will be retarded,and that only the be¬ 
ginning thereof, fcarce to one digits Obfervation, will there ap¬ 
pear i but in the North and the Weflern parts of England and 
Scotland, it will appear more fully: and in Ireland it will be vifible 
to the middle of the Eclipfe. 

For the wcll-obferving of this noble Appearance, /need not 
fuggeft the way of calling the Species of the Sun through a 
good Telefcope of a competent length , on an extended pa¬ 
per, placed behind the Eye-glafs fo far, as that the laid Spe¬ 
cies may appear at leaft 6 inches over i then dividing both his Pe¬ 
riphery into 3 60 degrees, for the better obferving the Inclinati¬ 
on oi the Cufps of each Phafis $ and his Diameter into digits, 
and their parts by Concentrick Circles , for meafuring the 
quantities of the obfeured parts. For the meafuring of time, the 
skilful Obferverwill be furnifht with good Quadrants, Clocks, or 
Pendulums, 
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But to proceed to the Occaltations, that may be made by 
the Moon , of the lefler Lights 5 I fliall take notice, That 
thofe Stars, that have not above 6 d. 20 m. Latitude from the 
Ecliptick, may all of them, feme time or other, be cover’d 
by the Moon, in her pafling through the Zodiack : Of which 
fort 1 have numbred, from the Tj - 
choniek Catalogues , the Stars fo ly¬ 
ing as you fee in the annex’d Ta¬ 
ble : And I find in the Zodiack 189, 
with 6 in the Pleiades , 12 in the 
Northern, and 5 in Southern Con- 
ftellations, plac’d out of the Eclip- 
tick j the total is 212. Of thefe 
the Moon frequently hides one or 0- 
ther, yet no notice taken of it by 
the Ephemerides of our Aftrolo- 
gers. 

It would be too large a labour for 
one man to undertake the calcula¬ 
ting of all the Occultations obfer- 
vable in this year, nor is it perhaps 
fo needful : for, the Stars of the 
5 th and 6th Magnitude are more nu¬ 
merous, nor fo accurately (I doubt) 
rectified, and the Moon approach¬ 
ing them within 4 or 5 degrees, ab- 
fconds them to the naked eye} and 
if the Obfervation be undertaken with a Telefcope , other 
fmaller Stars may be mistaken for thofe , the Calculus in¬ 
tends , and fo both the Obfervcr deluded , and the Art pre¬ 
judiced. 

But the Moon will feveral times this year cover two noted 
Fix’d Stars * of which, that I may g atifie the Curious, and 
excite the Induftrious to the like endeavors, I fliall give here 
the Calculus of the Occultations and Tranfits, from the Caroline 
Tables. 


Aries 

Taur, 

Gem. 

Cane. 

Leo 
Virr. 

Libr. 

Scorp, 

Sagitt. 

Capr, 

Aquar. 

Pffc. 

For. Auriga 
Opbiucb, 

Cete 

Orion. 

Pleiad. 


12 

21 

it 

12 

22 
l8 
12 

8 

14 

20 

16 

*3 

5 

7 


Bor. 


} 

| Aufl, 


6 Bor. 


Sum 


212 


/. The 



(U06) 


* Ms Difcvurfe ame hi j % The fiift Occupation almoft ufhers 
b 7 f d li'ScS in the Y ear *: For on ?anua> y 2. in the 

though ncthing be loft fy this tils mornings the Star, called FrdcedeflS $ l - 
vfttme, as appearsby the Ad- l arum quAtuor in ala Virvinis A u fir in a * 

may be covered with the Moons South¬ 
ern limb. But fearing, that this Appearance will fcarce be con' 
fpicuous, becaufe the approaching light of the Sun will feize the 
Star before the beginning of the Occultation, I forbear to calcu- 
late it, 

II. The next obfervable Occultarion will be on February ay. 
a little before 8 at night* the Moon then again covering the 
lame Star in the Virgins South-wing: For which take th it Calcu¬ 
lus from the Carcline Tables * wherein I have fupputed the 
Moons vifible place to 7 h. a8 m. and 8 h. 18 m. P. M. at Derby „ 
fuppofing its Longitude to the Weft from London 5 m. 30 fee. and 
ita/Latitude, as I obferv’d it, 5 2 d. 5 8 m. 

:To 7 b. 28 m. ToSb.iSm. 
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d. m. fee • 

Her vifible Motion from 7 h, 28 m. to 8 h. 18 w. is o 22 52 
The difference of the Moons vifible Latitudes o 2 45 
The Ahgle of the Moons vifible way with the Edip. 6 51 27 
Her vifible Latitude at the apparent Conjun&ion 1 35 12 
The Angle of Immerfion beneath a ftraight? 

line drawn through her Center parallel toS”~— 51 33 $ 

the Ecliptic 

Motion from the/mmerfion to the vifib. Conjundf. 091 
The Angle of Emerfion beneath the parallel 37 42 5 

Thevifib. Motion from the om, to the Egrefsappar, o 11 30 
Apparenc Mot. from 7 h. 28 to the Immerfion o o 36 

Apparent Mot. from 8 18 to the Stars Egrefs o 1 55 

The time from 7 28 to the Sub-ingrefs 029 

Thetimefrom 8 18 to the Stars Emerf. o 4 22 

Therefore the Sub-ingrefs 7 29 6. 

Emerfion 8 13 38. 

The Stars Mora under the Moon o 44. 32. 

The Stars Latitude from aline » ^/mmerfion ii 17 

drawn over the Moons Cen- > in the < 
ter parallel to the Ecliptick j ‘Egrefs 8 50 

Over what Spots of the Moon, the feeming way of the Star 
would pafs, /do not here (hew, becaufe I dare not rely on our 
Seienographical Tables. I proceed therefore to the next. 

Ill . March 3. in the morning, the Moon pafleth over Ant ti¬ 
res , or the Scorpions heart , whofe Longitude to the €aroline 
Author is then Scorpio % deg. 7 m. 20 fee, and Latitude South 4. 
27, The Ecliptical Conjun&ion by the Ephemrides was March 
2. 16 h. 54*». P.M. Wherefore, for the better inveftigating 
the times of the beginning and end of this Occupation, /have 
calculated the true and vifible pi aces of the Moon to 16 h. 39 m. 
52 fee. and to lyh. 49 m. 52 fee- P. M , by the faid Tables to 
the Meridian and Latitude of Derhfo as follows j 
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To i 6 h.^gm. $l[ec. To 17 h.$ 9 m.$ifec. 
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At the middle of this Stellar Eclipfe the Moons Center is but 
20 fee. more to the South than the Star} fo that, if the Libra- 
tion of the Moon be known, the protraction of the Star’s way 
in this Appearance will be facile. And this Ph&mmenon is high¬ 
ly worth our ffri&eft Obfervations; for, the Moon being almoft 
in her Mean diftance (where there is no great difference among 
Aftronomers about her primary equations) we may the more 
fecurely judge of her fecond inequalities, and perhaps dilcover 
a third, which may promote the Moon, and accelerate the 
times in this Appearance. If diligent heed be given to the times 
of the fub-ingrefs and emerfion of the Star, and with what Spots 
on the Moons face it keeps in a right line, we may be well alfift- 
ed , by the obferued Mora to judge of her Diameter ; for I que- 
ftion not, but her Apparent Horary Motion , may, with fome 
little trouble, be exactly enough inveftigated either from the 
Wingian or the Caroline Tables. 

IV. March2$. h. 35; m. P. M. by the Ephemerides , the 
Moon will be in the fame Longit, with the fore mention’d S tar 
in ala Virg', with almoft 2 degrees North-Latitude : whence at 
firft I expeded an Occultation* but upon a better Examen l find 
the Caroline Tables only prefent a Tranfit , as I (hall prove by 
this Calculus , framed to the Meridian and Latitude of Derby : 
by which at 15 h. 42 m. 24 fee. P. M. 


The Moons Mean Anomaly is 

Her true place 

The Argument of Latitude 

The Moons true Latitude North 

Her Horizontal Parallax 

Her Horizontal Semi-diameter 

The Suns Right Afctnfion 

The Right Afcenfion of the Mid-heaven 
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The Moon from theHorofcope in the Ecliptick 

In a great Circle 

Her Azimuth from the Horofcope 
The Altitude of her Center 
HerParaliaCtical Angle 

C Altitude 

Her Parallax in < Longitude 
C Latitude 

Hence her vifible place nr 

With vifible North-Latitude 
Therefore fiie is in Antecedence of the Star 
With lefs North- Latitude 


d. m. fee . 

47 34 
47 16 
45 53 
14 23 
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51 21 
10 2 5 
50 17 
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15 23 
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Now the Moons Semi-diameter being only 14 tn. 17 fee. it 
appears , that the Star is more to the North, than the Moons 
Limb, by 1 m. 44 fee. and the Moons Latitudedecreafing toge¬ 
ther with the Altitude of the 93d degree, caufeth the Apparent 
Motion to be vifible in aline bending down from the Star 5 fo 
that near the vifible Conjunction the Star may ftand about 3 min. 
to the North from the Moons Limb. Though this be not like 
toproveanOccultation, yet let me defire thofe , whohavefic 
Glafies and Inftruments , to obferve this Tran fit , and how far 
the Star may ftand from the Limb of the Moon at the time of the 
vifible Conjunction, that we may be the better enabled to de¬ 
fine, both ho v the Motion of the Moon's Latitudes, which 
fljall need its limations, is to be reform’d , and whether that AL- 
qnation of the Nodes , allow’d by the Caroline Author andfome 
other Moderns, be firm and valid. 

V . Thelaft Occultarion happens on May 23 > when 124.17 m. 
P. M. by the Ephemerides the Moon will be in Conjunction with 
Antares-. To define the Beginning and End of it, I have fnp- 
jmcect the Moon’s true and vifible places to 1 2 h. n'&min. 42 fee. 
and 13 h. 43 tn. 4 ° fie. P. M. at Derby , by th C Caroline Tables , 
aad 1 find , 
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In this Occultation, as in the preceding, the Cen¬ 
ter of the Moon paftes very near the Star, fo that we 
may well hereby define, as was advertifed in the laft 
Occultation, both of her Diameter 5 and of: the pla¬ 
ces and aequations of her Nodes. For in this , at 1 2 h. 
1% m. 42 fee. P. M. the mean Node was in Aries 1 $d. 
1 p m. 34 fee. and the ^equation of the Node to be ad¬ 
ded , 26 m. 5 2 fee. which makes the true Node Aries 
tpd. 4 6 nh 2 6 fee. But in that of March 2 at 1 6 h. 
3 pm. 52 fee, the mean Node was in Aries i^d. 
3 pw. 33 fee. the aequation was 55 m. $9 fee. to be 
fubftra&ed i fo the true Node was in Aries 22 d. 43 
m. 34 fee. Now if this ^Equation of the Nodes fliould 
be negle&ed* it might make about /} min. difference of 
the Latitudes,which I have here colle&ed. The Inge¬ 
nuous therefore will obferve with allpoffible accuracy, 
both under what fpots of the Moon the Stars fliall en¬ 
ter and emerge in thefe and all other Occultations; 
and they will note the Times exa&ly, confidering the 
benefit, that will thence accrue to Aftronomy. The 
Obfervers mu ft not content themfelves with the times 
acquired by Clocks or re&ified Watches, but alfo 
take the Altitudes of feme fixt Star, free from Re- 
fra&ion * and remov’d from the Meridian both at the 
beginning and end of the Occultations,with exa& In- 
ftruments ofBrafs well divided. 

So far this diligent Author for thk time. The other 
particulars , contained in his Papers , may perhaps he 
publijht hereafter. We were to refer ve a part of this 
IraBforfome other Communications. 
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